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Description 

BACKGROUND OF THE iNVENTiON 
Field of the Invention: 



[0001] This invention relates to a medicine for oculopathy, and more particularly to "^icines |or oci^opathy^sjK^ 
S.for example, the therapeutic reagent for glaucoma and the imraocular pressure depressant Which haveasero^^ 

receotorlAliaand of a specific structure as an active component »ji„„,„o=nar 
10 SoST ^e oculopathy like glaucoma has been attracting growing social attention as one of adirt d^*^ par- 
S insuch adJanil countries as are on the verge of qualifying as a communrty of extremely high senllrty 

Description of the Prior Art: 

rnnnai The oculooathv such as. for example, glaucoma refers to the group of diseases in which morbid alterattons 
S JrbrrSaK«S^ P-^ure intraocular tissues and optic nerve function in particular. As concerns 
^tr^hant^irh is responsiWeforthemorbidaHerattons.it is 

jTuT^ by ie s^ptom of ischemia and the disturbed flow In the axial cylinder of the opto r«rve f *f J J"^ 
SSfofcircularni^ 

SieraDtes S at the adjustment of the intraocular pressure have been tried with success (as reported m Ophthal- 
No 9 19S Therapy of Glaucoma.' published by Kanahara Publishing Co.. Ltd.." for example). The 
iSfem res^^^^^^^^^^^ of the in^a^ular pressure, however, remains yet to be elucidated and the 

STstSo^dS^^^^^^ 

fooMl 'ta^^^ '° pham«cotoflKal ^ons such as meact^ 

S .^iacTS^ vessels, the action to stimulate the sympathetic nervous system «"^1«P^«^«^,^2Ss « 
acStodec^ieWood pressure, and antiplatelet aggregation activity has been used for the therapy of diseases as 
a?^.CnnTl^iS an ^^^^^^ for L-anxlety. and an agent for anti-hypertension. Among the serotonin re- 

rndrrirSLTp^^^^ 

compositfons containing alkylene dioxybenzene derivatives for treating anxiety. 
Rl IMMARY OF THE INVENTION 

10005] Thisinventtonhasbeenproducedforthepurposeofprovklingamoreeffec^vemedl^^^^^ 
« tar »<amDle an aaent for the cure of glaucoma and an agent for lowering the intraocular pressure. 

Te p%r^^^^^^^^^^ conLmg a diligent study wtth a view to solving the problems "curred by he 

Ert I de2SalK)ve have found that the serotonin receptor 1A ligand such as, for example, an alkylene 
rXnSne Te^^ve^U sp^^^^^^^^^ possesses an excellent actton to lower the intraocular pressu« and 
SeTas a mSne for the'cure of oculopathy such as glaucoma. The present inventH,n has been perfected as 
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(Wherein m represents an integer in the range of 2-5 and n an integer in the range of 1-3). a racemate thereof, or an 
55 formula (II) 
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[00091 In further preferred embodiments, the medicament is an agent for the cure of glaucoma or an agent for lowering 
intraocular pressure. 

[0010] In further preferred embodiments, the medicament is an agent for oral administration, for use by injection or 
10 for use by dropwise application to the eye (eye lotion). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00111 Rg. 1 is a diagram illustrating the action to lower the intraocular pressure manifested by MKC-242 applied 
15 dropwise to the eye. In the diagram, the points of measurement and the bars represent the average +/- S.E. of the 

intraocular pressures In 8 rabbits, # represents the significant difference (P < 0.01 ) from the initial intraocular pressure. 

and * represents the significant difference (P < 0.01) from the intraocular pressure of the control group. 

[00121 f^'g- 2 IS a diagram illustrating the action to lower the Intraocular pressure manifested by MKC-242 orally 

administered. In the diagram, the points of measurement and the bars represent the average +/-S.E. of the intraocular 
20 pressures in 4 rabbits. # represents the significant difference (P < 0.05) from the initial intraocular pressure; and * 

represents the significant difference (P < 0.01 ) from the control group. 

[001 3] Fig. 3 is a diagram illustrating the action to lower the intraocular pressure manifested by 8-OH-DPAT applied 
dropwise to the eye. In the diagram, the points of measurement and the bars represent the average +A S.E. of the 
intraocular pressures in 5 rabbits and * and " represent the significant differences (P < 0.05 and P 0.01 respectively) . , 
25 from the initial intraocular pressure. 

DETAILED DESCRIPTION OF THE INVENTION 

[00141 Now. this invention will be described below with reference to embodiments thereof. 

30 [001 51 The 5-HTi A receptor llgand which is used according to this invention as the effective component for the man- 
ufacture of a medicament for the treatment of oculopathy is a compound which satisfies the requirement that it is bound 
specifically with the S-HT^a receptor and is possessed of an action to lower intraocular pressure. Specifically, the 
serotonin receptor 1 A ligand is selected from the group consisting of 8-hydroxy-2-(N,N-dipropylamino)-tetralin (here- 
inafter occasionally referred to as "S-OH-DPAT"), 2-(4-(4-{2-pyrimidinyl)-1 -piperazinyl)butyl)-1 ,2-ben2isothiazol-3-(2H) 

35 on-1 .1-dioxydehydrochloride (hereinafter occasionally referred to as TVX Q 7821 •) which are described in "Neurop- 
harmacology, Vol. 26, No, 2/3. pp. 1 39-1 46 (1 987),- for example; and alkylene dioxybenzene derivatives represented 
by the formula (I) mentioned above, racemates thereof, and acid added salts thereof, and arbitrary hydrates thereof. 
Among other S-HTi^ receptor Ilgands enumerated above, the compounds represented by the formula (I) mentioned 
above, racemates thereof, and acid added salts thereof, and arbitrary hydrates thereof prove particularly advantageous. 

40 [00161 Among the alkylene dioxybenzene derivatives of the fomnula (1) mentioned above which have the integers of 
2 - 5 for m and the integers of 1 - 3 for n. the compounds having the integer of 3 or 4 for m and the integers of 1 - 3 for 
n prove more advantageous and those having the integer of 3 for m and the integer of 1 for n prove most advantageous. 
[0017] Concrete examples of the compounds which prove preferable among the compounds that are usable at all 
for this invention are shown in Table 1 and Table 2 below. 
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[0018] As concrete examples of the acids In the acid added salts of the compounds represented by the formula (I) 
or racemates thereof, such inorganic acids as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, and 
nitric acid and such organic acids as acetic acid, succinic acid, adipic acid, propionic acid, tartaric acid, fumaric acid, 
maleic acid, oxalic acid, citric acid, benzoic acid, toluene sulfonic acid, and methane sulfonic acid may be cited. Among 
5 the acid added salts enumerated above, it is partlcularty advantageous to use the hydrochlorides of the compounds 

mentioned above. ^ m 

[00191 In ail the compounds mentioned above, Compound No. 1 in Table 1 , namely the compound of the fonnula 
(II), rs most advantageous. The hydrochloric acid added salt of this compound is occasionally referred to hereinafter 
as'MKC-242. ^ , ^ 

10 [0020] The alkylene dioxybenzene derivatives of the general fonnula (I) mentioned above, racemates thereof, and 
acid added salts thereof which are used for this Invention are known compounds. They can be easily synthesized by 
methods which are disclosed in U.S. Patent 4.684.739 and U.S. Patent 5,168,099. for example, and methods which 
confomi thereto with necessary modifications. 

[00211 The medicine for oculopathy according to the use of this invention contains the 5-HTtA ligand mentioned 
IS above as an active component thereof and can be formulated in various kinds such as ingesting agent, injecting agent, 
eye lotion, and eye ointment. The ingesting agent may be used in such fomis as tablets, capsules, powder, solution, 
and elixir. When It is used in any of these forms, it may incorporate in the composition thereof a solid or liquid phar- 
maceutical carrier which has no toxicity. 

[0022] The solid carriers which are usable for the purpose of this incorporation Include cellulose, mannitol. lactose. 
20 starch, polyvinyl pyrrolidone, starch derivatives such as sodium starch glycolate, and sodium lauryl sulfate, for example. 

The active component, either alone or In combination with an adjuvant, may be packed in capsules, molded into tablets, 

or pulverized and wrapped. . . 

[00231 These capsules, tablets, and wraps of powder generally contain the active component at a concentraton in 

the range of 5 - 95% by weight, preferably 25 - 90% by weight 
25 [0024] In these forms of administration, one dose of medicine can contain the effective component in an amount in 

the range of 5 -500 mg. preferably 5 - 250 mg. 

[0025] As liquid carriers, water, petroleum, oils of vegetable origins such as peanut oil, soybean oil, and sesame oil. 
oils of animal origins, mineral oils, and synthetic oils, for example, may be mentioned. 

[0026] Generally, physiological saline solution, dextrose or similar sucrose solution, and glycols such as propylene 
30 glycol and polyethylene glycol are preferable liquid carriers. Particularly, the injecting agent using physiological saline 
solution Is generally so prepared as to contain the effective component in the concentration in the range of 0.5 - 20% 
by weight, preferably 1 - 1 0% by weight. 

[0027] Appropriately the medicine for oral administration is a suspension or a syrup containing the active component 
at a concentration in the range of 0.5 - 20% by weight. As the carrier in this case, such a water -like exciplent as 
35 perfume, juice, or phamnaceutical micell is used. 

[0028] The eye lotion for dropwise application can be prepared by dissolving the 5-HT, ^ ligand in water and suitably 
adding the various additives shown below to the aqueous solution. 

[0029] The buffer solutions which are usable herein include phosphate buffer, borate buffer, citrate buffer, tartrate 
buffer, acetate buffer, and amino ackJs. for example. The isotonizers which are usable herein include such saccharides 

40 as sorbitol, glucose, mannitol. such polyhydric ateohols as glycerin and propylene glycol, and such salts as sodium 
chloride, for example. The antiseptics which are usable herein Include such quatemary ammonium salts as benzalko- 
nlum chloride and benzetonium chloride, paraoxybenzoic esters such as methyl paraoxybenzoate and ethyl paraoxy- 
benzoate, benzyl alcohol, phenetyl alcohol, sorbic acid and salts thereof, thlmerosal. and chlorobutanol, for example. 
The tackifying agents which are usable herein include hydroxy ethyl cellulose, hydroxy propyl cellulose, methyl cellu- 

45 lose hydroxypropyl methyl cellulose, cart)Oxymethyl cellulose, and salts thereof, for example. 

[0030] The ointment is prepared by evenly mixing the S-HT^a '»gand mentioned above with such a suitable basis as 
vaseline and. when necessary, adding to the resultant mixture a preserving agent, a stabilizer, or other suitable addi- 
tives. 

[0031] Pharmaceutical compositions of other forms can be prepared by pertinent methods which are well known to 
50 persons skilled in the art. The forms of medicinal agents as one embodiment of the medicine of this invention are not 
limited to those described above. 

[0032] The amount of the S-HT^a receptor ligand contained in the medicine of this invention for oculopathy to be 
utilized for therapeutic purpose varies with the age and body weight of the patient, the symptom, and the graveness 
of disease. It is a matter to be decided by a clinician. Generally, the dally dosage of the S-HT^a receptor ligand Is in 
55 the range of 0.001 - 1 0.0 mg/kg of body weight. The administration of this medicine, when necessary, is made on two 
or more days. When the S-HT^ a receptor ligand happens to be an alkylene dioxybenzene derivative of the formula (I) 
mentioned above, the daily dosage of the medicine containing it Is appropriately in the range of 0.05 - 3 mg/kg of body 
weight. For oral administration, the medicine is prepared in such a form that the unit content of the alkylene dioxyben- 
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EJ^^S^ . ^. ^ ^hni.t 2 ka were placed in a retaining can 

and tamed for about one hour ^^'^J^l'^^^^c-2^z solution was dropwae ^PP *® '^^^^^ amount of 

intraocular P'«=»"-J^«lta^Sl4^^^^^^^^ ^^^^ °' rt;?ome S^L weretested 

rabbrts and a distilled water w^ ^^^^^^^^ ,„„„^.,„g dropwise ^PP''^*'"^ *Sd i trademark desig- 
50m. After the elapse of a5 1 ^^J^^^^^^^.^^^ent (produced by Alcon Co^.^'i ^^f^^'-^^ distined water was 

lipliedinthe.nl«altes^^^^^^^ 
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the ultimate value of 22.8 mmHg after 4 fiours following the application. In contrast, in the rabbits subjected to the 
application of the aqueous 0.2 % f^KC-242 solution, the intraocular pressure began to fall 30 nr)inutes after the appli- 
cation and reached the minimum value of 18.0 mmHg one to two hours after the application. Thus the aqueous 0.2 % 
MKC-242 solution was found to show an action to lower the intraocular pressure by a margin of 2.8 mmHg (one and 
5 two hours after application) relative to the initial value of 20.8 mmHg, or by a maximum margin of 4.9 mmHg (two hours 
after the application) relative to the intraocular pressure of the rabbits of the control group. The solution was found to 
show an action to lower the intraocular pressure by a maximum margin of 3.9 mmHg (two hours after the application) 
relative to the opposite eyes (right eyes) to which no application was made. 

10 Example 2 

[0040] Eight male rabbits (species: Nippon Hakushoku) each weighing about 3 kg were placed in a retaining can 
and tamed for about one hour therein and then put to test. After being tamed, the 8 rabbits were tested for initial 
intraocular pressure. Then, the MKC-242 suspended in 0.5 % CMC (carboxymethyl cellulose) was orally administered 

IS to four of the rabbits at a dose of 30 mg/5 ml/kg of body weight and the 0.5 % CMC was similarly administered to the 
other four rabbits at a dose of 5 ml/kg of body weight. After the elapse of 0.5 hour, one hour each between the first 
through the seventh hour, and 24 hours following the oral administration, the rabbits were tested for intraocular pressure. 
The measurement of the intraocular pressure was perfomied in the same manner as in Example 1 . The MKC-242 was 
suspended in the 0.5 % CMC solution in a concentration of 0.6 % (30 mg/5 ml) by means of agitation and ultrasonic 

20 treatment 

[0041] The results are shown In Rg. 2. It Is clearly noted from Fig. 2 that in the rabbits of the control group to which 
the 0.5 % CMC solution was orally administered, the intraocular pressure which had an initial value of 21 .9 mmHg was 
varied In the range of 1 9.8 - 23.0 mmHg during the subsequent steps of measurement. In the rabbits to which the MKC- 
242 was orally administered at a dose of 30 mg/kg, the intraocular pressure began to fall 30 minutes after the oral 
25 administration and showed a minimum value of 1 0.5 mmHg two hours after the administration. Though the intraocular 
pressure gradually rose after about three hours following the administration, it bairely reached 14.3 mmHg seven hours 
after the administration. This value was low as compared with the initial pressure and the pressure in the rabbits of the 
control group. The pressure rose and nearly equalled the initial value 24 hours after the administration. 

30 Example 3 

[0042] Five male rabbits (species: Nippon Hakushoku) each weighing about 2 - 2.5 kg were placed in a retaining 
can and tamed for about one hour therein and then put to test. After being tamed, the rabbits were tested for initial 
intraocular pressure. Then, the aqueous 1 % 8-OH-DPAT (produced by Funakoshi K.K.) solution was dropwise applied 
35 to one-side eyes of the five rabbits and distilled water was similarly applied to the remaining eyes of the rabbits each 
in a fixed amount of 50n 1. After the elapse of 0.5, 1,2, and 3 hours following the dropwise application, the rabbits 
were tested for intraocular pressure. The measurement of the Intraocular pressure was carried out in the same manner 
as in Example 1 . 

[0043] The results are shown in Fig. 3. It is clearly noted from Fig. 3 that the dropwise application of 8-OH-DPAT at 
40 a concentration of 1 % brought about a significant decrease of the Intraocular pressure of the rabbits. 



45 1 . The use of a serotonin receptor 1 A ligand selected from the group consisting of 8-hydroxy-2-(N,N-diRropylamino)- 
tetralin. 2-(4-(4-(2-pyrimldinyl)-1 -plpera2inyl)butyl)-1 ,2-benzlsothiazol-3-(2H)on-1 ,1 -dioxydehydrochloride, and an 
aikylene dioxybenzene derivative represented by the following formula (I) 



(wherein m represents an Integer in the range of 2-5 and n an integer in the range of 1 -3), a racemate thereof, or 
an add added salt thereof, for the manufacture of a medicament for the treatment of oculopathy. 



Claims 



so 




(I) 



55 



7 



EP0 771 563 B1 

2. The use according to claim l.wnereiii a 
following formula (H) 

. .^..^I 2 wherelnthemedicamentisanagentforthecureofglaucoma. 

- ' ~;:-rr::::rr 

20 the eye. 

PatentansprQche ^^*^h«nH aus 8-HYdro)cy-2-{N,N- 



30 



(CH» ) 



o— (ca)«»HCS. 



■7ohi im Bereich von 1-3 bedeutet), eines 



40 2. 
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. . rflche 1 2 wobei das Arznelmittel ein MIttel rur Heilung von Glau- 
3. Verwendung nach mindestens einem der AnsprOche 1-2. wobe. 

so """^ . ^ Ansoroche 1-2 wobei das Arzneim«tel e« MMe. zur Verringerung des 
4 verwendung nach mindestens einem der Anspruchel 2. w 

.nUaokulardrucKsist. .^^Mas ArzneimMe. ein Mitte^r die orale Verabrei- 

5. Venvendung nach mindestens einem der Anspruche 1-4. wobe. 

, r.h«l4wobeidasArzneim.tteleinMitlelzurVerwendungdurch 

6. verwendung nach mindestens einem der AnsprOche 1 -4. wobe. das 
Injektion ist. 
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7. Verwendung nach mindestens einem der AnsprOche 1 -4, wobei das Arzneimittel ein Mittel zur Ve rwendung durch 
tropfenweise Applikation an das Auge ist. 

Revendicatlons 

1. Utilisation d'un ligand du r§cepteur 1A de la s6rotonine cholsl pamil le groupe constltu6 du 8-hydroxy-2-{N,N- 
dipropylamino)-t6traline. du chlorhydrate de 2-(4-{4-(2-pyrimldlnyl))-1-plp§razinyl)butyl-1,2-benzisothiazol-3-{2H) 
on-M -dioxide, et d'un d6riv6 d'all^l6ne dioxybenzdne repr6sent6 par la formule (I) suivante 



(dans laquelle m represents un nombre entler dans la plage de 2 Si 5 et n un nombre entler dans la plage de 1 k 
3). un rac^mate de ceux-ci, ou un sel d'additlon tfacWe de ceux-cl pour la production d*un medicament pour le 
trattement d'une ophtalmopathie. 

2. Utilisation salon la revendlcation 1 , dans laquelle ledrt d6riv6 d'alkyl6ne dioxybenzdne est un compose represents 
par ta fonnuie (II) 



3. Utilisation selon Tune quelconque des revendicatlons 1 ou 2, dans laquelle le medicament est un agent destine 
au traltement du glaucome. 

4. Utilisation selon I'une quelconque des revendications 1 et 2, dans laquelle le medicament est un agent destine k 
reduire la pression intraoculaire. 

5. Utilisation selon I'une quelconque des revendications 1 k 4, dans laquelle le medicament est un agent destine k 
etre administre par vole orale. 

6. Utilisation selon I'une quelconque des revendications 1 k 4, dans laquelle le medicament est un agent destine k 
etre utilise par injection. 

7. Utilisation selon I'une quelconque des revendications 1 k 4, dans laquelle le medicament est un agent destine k 
etre utilise par application goutte k goutte dans I'oeiL 
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FIG.1 




AFTER INSTILLATION (HOUR) 
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FIG.2 



CONTROL 

MKC-242(30mg /kg p.o.) 
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